A brief review of measurements and expectations concerning the spin structure function g1 of the nucleon at low values of the scaling variable x is given.
INTRODUCTION
The spin-dependent structure function g 1 is specially interesting at low x, i.e. at high parton densities, where new dynamical mechanisms may be revealed. Its knowledge there is needed for evaluating the spin sum rules necessary to understand the origin of nucleon spin. The behaviour of g 1 at x < ∼ 0.001 and in the scaling region, Q 2 > ∼ 1 GeV 2 , is unknown. Spin independent structure function F 2 rises there, in agreement with QCD and contrary to the Regge model predictions. A great opportunity to explore the spin dependent phenomena in the region of low x would be through polarising the proton beam at HERA. In the fixed target experiments, low values of x are correlated with low values of Q 2 . Theoretical analysis of these results thus requires a suitable extrapolation of g 1 to the low Q 2 region where the dynamical mechanisms, like the Vector Meson Dominance (VMD), can be important. For large Q 2 the VMD contribution to g 1 vanishes as 1/Q 4 and can usually be neglected. Moreover, the partonic contribution to g 1 which controls the structure functions in the deep inelastic domain and which scales there modulo logarithmic corrections, has to be suitably extended to the low Q 2 region. In the Q 2 =0 limit g 1 should be a finite function of W 2 , free from any kinematical singularities or zeros.
PRESENT INFORMATION ON THE
g 1 OF THE NUCLEON
Results of measurements
As a result of a large experimental effort over the years, proton and deuteron g 1 was measured for 0.000 06 < x < 0.8, cf. Fig. 1 , [1] (and references therein). Direct measurements on the neutron are limited to x > ∼ 0.02 (see e.g. [2] ). Recent measurements by HERMES [2] are not shown in Fig. 1 ; those results cover the region x > ∼ 0.005 and do not change the overall picture. The region of lowest x values was explored only by the SMC due to the high energy of the muon beam, the demand of a final state hadron in the analysis [3] and the implementation of a dedicated low x trigger with a calorimeter signal [4] , the two latter requirements efficiently removing the dominant µe scattering background. No significant spin effects were observed there.
As seen in Fig.1 the scaling violation in g 1 (x, Q 2 ) is weak: the average Q 2 is about 10 GeV 2 for the SMC and almost an order of magnitude less for the SLAC and HERMES experiments. For the SMC data [4] , x = 0.0001 corresponds to Q 2 = 0.02 GeV 2 ; Q 2 becomes larger than 1 GeV 2 for x > ∼ 0.003. At low x results on g 1 have large errors but it seems that g p 1 is positive and g d 1 and g n 1 are negative there. Statistical errors dominate in that kinematic interval. It should be noted that a direct result of all measurements is the longitudinal cross section asymmetry, A which permits to extract the virtual photon -proton asymmetry, A 1 and finally, using F 2 and R, to get g 1 . 
Regge pole model expectations
The low x behaviour of g 1 for fixed Q 2 reflects the high energy behaviour of the virtual Compton scattering cross section with centre-of-mass energy squared, W 2 . This is the Regge limit of the (deep) inelastic scattering where the Regge pole exchange model should be applicable. According to this model, g 1 (x, Q 2 ) ∼ x −α for x → 0 and fixed Q 2 , where α is the intercept of the Regge trajectory, here corresponding to axial vector mesons. It is expected that α ∼ 0 for both I = 0 and I = 1 trajectories, [5] . This behaviour of g 1 should go smoothly to the W 2α dependence for Q 2 → 0. It is also expected that the flavour singlet part of the g 1 should have a similar low x behaviour as the nonsinglet one. Regge model predictions for g 1 become unstable against the QCD evolution which generates more singular behaviour of g 1 than that given by x −α . Other predictions based on the Regge model are: g 1 ∼ lnx, [6] and g 1 ∼ 2 ln(1/x)-1, [7] . A perverse behaviour, g 1 ∼1/(xln 2 x), recalled in [6] , is not valid for g 1 , [8] .
The Regge model prediction, g 1 ∼ x 0 , has in the past often been used to obtain the x → 0 extrapolation of g 1 (see Fig. 2 ) required to extract its first moments (cf. [9] and references therein). The low x data of the SMC [4] 2 at x = 0.1 to about 220 GeV 2 at x = 0.0001, contrary to a strong change of Q 2 : from about 20 GeV 2 to about 0.01 GeV 2 respectively. Thus those data cannot test the Regge behaviour of g 1 through the x dependence of the latter.
QCD fit to the world data on g N 1
Next-to-leading (NLO) order QCD analyses of the Q 2 dependence of g 1 had been performed on the g 1 data [9] [10] [11] and have indicated a large contribution of gluon polarisation to the proton spin albeit determined with very large errors.
Extrapolations of QCD fit results to the unmeasured low x region give all three structure functions, g It should be stressed that the g 1 results for x values below these of the data do not influence the results of the fit. Thus there is no reason to expect that the partons at very low x behave as those in the measured (larger x) region. Nevertheless the low x QCD extrapolations are presently being used to get the x → 0 extrapolation of g 1 [9] , necessary to evaluate its first moments. They strongly disagree with the Regge asymptotic form, cf. Fig. 2. 
ln
2 ) is controlled by the double logarithmic ln 2 (1/x) contributions, i.e. by those terms of the perturbative expansion which correspond to the powers of ln 2 (1/x) at each order of the expansion [12] . The ln 2 (1/x) effects go beyond the standard (i.e. lnQ
2 ) LO (and NLO) QCD evolution. It is convenient to resum these terms using the unintegrated (spin-dependent) parton distributions. The resulting integrated parton distributions contain nonperturbative parts, ∆p 0 j (x), corresponding to low transverse momenta of partons, to be parametrised semiphenomenologically.
A complete formalism incorporating the LO Altarelli-Parisi evolution and the ln 2 (1/x) resummation at low x has been built for g p 1 [13, 14] . It has been shown that the nonsinglet part of g 1 is dominated by ladder diagrams while a contribution of the nonladder bremsstrahlung diagrams is important for the singlet part. Results are presented in Fig. 3 ; small x effects suppress the very strong x dependence of g 1 resulting from pure Altarelli-Parisi evolution.
Even if the ln 2 (1/x) effects are not important in the x range of the fixed target experiments they significantly affect g 1 in the low x region which may be probed at the polarised HERA.
Nonperturbative effects in g 1
At the low x, low Q 2 region, g 1 was represented by [1] :
The partonic contribution, g part 1 is at low x controlled by the ln 2 (1/x) terms resummed using unintegrated parton distributions, cf. section 2.4. This formalism is very suitable for extrapolating (x, Q 2 ), was taken as:
where γ 2 v are determined from the leptonic widths of the vector mesons and m v is the mass of the vector meson v. Unknown vector meson -nucleon cross sections ∆σ v = (σ 1/2 − σ 3/2 )/2 (subscripts refer to the projections of the total spin on the vector meson momentum) were taken proportional (with a proportionality coeffcient C) to the appropriate combinations of the nonperturbative contributions ∆p 0 j (x) to the polarised quark and antiquark distributions. The ∆p 0 j (x) behave as x 0 for x →0. As a result the cross sections ∆σ v behave as 1/W 2 at large W 2 that corresponds to zero intercepts of the appropriate Regge trajectories. Exact x dependence of ∆p 0 j (x) was included. The statistical accuracy of the SMC data is too poor to constraint the value of the coefficient C. The SLAC E143 data [15] preferred a small negative value of C which is consistent with the results
